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INSTABILITY OF SUPPORTED-PLATINUM SURFACE AREA 

I N  THE PRESENCE OF ELECTROLYTES 
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Supported platinum c r y s t a l l i t e s  grow r a p i d l y  when i n  contact  with 
e l e c t r o l y t e  so lu t ions  a t  moderate temperatures (<  2OO0C). 
growth i n  a i r  a t  much higher  temperatures i n d i c a t e s  t h a t  t h e  r a t e  of a rea  loss  
i n  s o l u t i o n  is  orders  of magnitude g r e a t e r  than t h a t  of losses  from dry  s i n t e r -  
ing. This type of platinum-area l o s s  is a s e r i o u s  handicap t o  the  development 
of economic f u e l - c e l l  e lec t rodes .  

The absence of any 

Measurements of platinum area ,  independent of t h e  support a rea ,  were 
made by using a combination of i n t e g r a l  capaci tance measurements i n  the hydrogen- 
adsorpt ion and double-layer regions. The p o s s i b i l i t y  of poisoning was eliminated 
by chccking the degree of c r y s t a l l i t e  growth with x-ray d i f f r a c t i o n .  
showed t h a t  permanent d i s s o l u t i o n  of platinum was not  a s i g n i f i c a n t  fac tor .  

Analyses 

I n  addi t ion  t o  t h e  e f f e c t s  of t i m e  and temperature, the  r a t e  of c r y s t a l  
growth was influenced by t h e  support  type,  t h e  s o l u t i o n ,  t h e  platinum concentra- 
t i o n ,  and t h e  i n i t i a l  c r y s t a l l i t e  s i z e .  High support a reas  reduced c r y s t a l  
growth rates a s  d id  s o l u t i o n s  wi th  low conduct ivi ty .  However, even water 
mho/cm) showed some e f f e c t .  
because the  very smal l  i n i t i a l  c r y s t a l l i t e  s i z e  provides a large dr iv ing  force  
f o r  r e c r y s t a l l i z a t i o n .  

The b e s t  d i spers ions  are t h e  most e a s i l y  damaged 

I n  such cases  platinum-area losses  up t o  90% were observed. 

Electrorecrystallization provides a poss ib le  mechanism f o r  r a t i o n a l i z i n g  
these r e s u l t s ;  i.e., c e l l s  may be formed between l a r g e  and small platinum crys ta l -  
l i t e s ,  with the smal le r  c r y s t a l l i t e s  a c t i n g  as anodes because of t h e i r  higher 
sur face  energies .  Complex platinum ions would then  be t ransported through the 
s o l u t i o n  while e l e c t r o n s  pass through platinum-platinum contac ts ,  o r  through a 
conducting support, or through both. The t r a n s p o r t  of platinum complexes Kith 
no necess i ty  f o r  e l e c t r o n  flow between c r y s t a l l i t e s  would also be conceivable. 


